Evaluation of epigallocatechin gallate and related plant polyphenols as inhibitors of the FabG and FabI reductases of bacterial type II fatty-acid synthase.
Epigallocatechin gallate (EGCG) is the major component of green tea extracts and possesses antibacterial, antiviral, and antitumor activity. Our study focused on validating the inhibition of the bacterial type II fatty acid synthesis system as a mechanism for the antibacterial effects of EGCG and related plant polyphenols. EGCG and the related tea catechins potently inhibited both the FabG and FabI reductase steps in the fatty acid elongation cycle with IC(50) values between 5 and 15 microm. The presence of the galloyl moiety was essential for activity, and EGCG was a competitive inhibitor of FabI and a mixed type inhibitor of FabG demonstrating that EGCG interfered with cofactor binding in both enzymes. EGCG inhibited acetate incorporation into fatty acids in vivo, although it was much less potent than thiolactomycin, a validated fatty acid synthesis inhibitor, and overexpression of FabG, FabI, or both did not confer resistance. A panel of other plant polyphenols was screened for FabG/FabI inhibition and antibacterial activity. Most of these inhibited both reductase steps, possessed antibacterial activity, and inhibited cellular fatty acid synthesis. The ability of the plant secondary metabolites to interfere with the activity of multiple NAD(P)-dependent cellular processes must be taken into account when assessing the specificity of their effects.